Introduction Waterpipe smoking is a growing public health concern in the UK. We sought to examine the prevalence and correlates of waterpipe use among young people in Stoke-on-Trent, comparing results with other substances of use.
Introduction
Waterpipe smoking is a method of tobacco inhalation through a traditional pipe thought to date back several centuries to areas in the Middle East and Indian subcontinent. 1 Since the 1990s it has witnessed a surge in popularity likely to be due to increasing immigration, globalization and the industrial production of the popular flavoured tobacco used in waterpipe (mo'assel). 2 This popularity has noticeably spread to Western countries, where selected regions show a higher or as high current prevalence of waterpipe smoking than cigarette smoking, especially among those of Middle Eastern or South Asian descent. 3 Waterpipe smokers generally find the practice relaxing, pleasurable and entertaining, and generally believe waterpipe is a safer alternative to cigarettes. 4, 5 Recent epidemiological research suggests the health effects from waterpipe smoking may be analogous to those seen from cigarette smoking, including lung cancer, low birth weight, respiratory disease and periodontal disease. 6, 7 Laboratory and human-based studies have identified that waterpipe tobacco smoke contains significant levels of tar, nicotine, carbon monoxide and carcinogens, sourced from both the waterpipe tobacco and the charcoal used to heat the tobacco. 8 Waterpipe is known to induce dependency in regular users, 9, 10 and thus has the ability to interact with cigarette cessation programmes. Waterpipe users are generally less interested, and make less attempts to quit their habit compared with cigarette smokers.
11
The UK suffers from a paucity of research relating to waterpipe smoking, compounded by the fact that waterpipe smoking questions are not routinely added to national tobacco surveillance surveys. A recent study from the British Heart Foundation showed that between 2007 and 2012, the number of waterpipe cafes in the UK increased by 210%, 12 and this is likely to reflect increasing popularity. Among university students in Birmingham, nearly a third had tried waterpipe 13 and more recently among medical students in London, over half had tried waterpipe.
14 A quarter of young people in London had also tried waterpipe, where the current prevalence was double that of cigarettes. 15 However, these studies have focused on selected populations in large urban areas of the UK, and it is not known whether waterpipe smoking is limited to these areas or whether its prevalence is significant in smaller UK cities. Anecdotally, many local authorities are noticing a rise in waterpipe smoking in their population areas, which may prompt the addition of waterpipe questions onto routine local and regional health surveys. Therefore, this study aimed to analyse one of these regional health surveys for waterpipe prevalence and to compare its risk factors (correlates) to other common substances of use to inform public health agents and policy-makers.
Methods

Design, setting and sampling
In 2013 we undertook a post hoc analysis of a cross-sectional survey conducted among 1773 secondary school students in Stoke-on-Trent, one of the most socially deprived areas of the UK. 16 All 17 secondary schools in Stoke-on-Trent were invited to participate and 10 (58.8%) agreed to take part. Of the seven that declined participation, three schools were exclusive for students with special needs. Other than this, no significant difference was found between participating and non-participating schools. Across all 17 secondary schools, there are 12 265 students enrolled from Years 7 to 11 (i.e. aged 11 -16 years). In this study, the mean number of enrolled students per secondary school from Years 7 to 11 was 693 (range 19 -1338) . Secondary schools were asked to nonrandomly sample a minimum of 100 students across Years 7, 9 and 11, or the whole year group if logistically easier; however, this was not always possible and some secondary schools sampled Year 8 and 10 students as well.
Questionnaire and measures
We used data from the Young People's Lifestyle Survey, 17 which was designed through consultation between local schools, the Schools Health Education Unit (SHEU) and the NHS together with other partners. Some questions were developed locally, and a selection of questions were taken from previously validated questions assessing the health and wellbeing of young people, including previous surveys by the SHEU. There were 67 questions in total, organized into six main themes: smoking (including attitudes, current habits, cessation, second-hand smoke exposure), food and drink, alcohol and drugs, emotional wellbeing, sexual health and sociodemographic questions. The question on waterpipe smoking was phrased as 'Have you ever smoked shisha (also known as waterpipe)?'
Variables
Our four outcome measures were lifetime use of waterpipe, cigarettes, alcohol and drugs (at least one of amphetamines, cannabis, ecstasy, cocaine/crack, hallucinogens, heroin, poppers, solvents or other illegal drugs). Our independent (correlate) variables were gender, students' year of study (Year 7, 8, 9, 10, 11), ethnicity (White, South Asian, Other) and whether a student received free school meals (FSMs), which was used as a proxy measure for lower socioeconomic status. Eligibility for FSM is assessed on the basis of parental employment status and income levels. All outcome measures were also used as correlate variables to assess the interaction between them.
Analysis
We used a forced logistic regression model to examine factors associated with lifetime waterpipe, cigarette, alcohol and drug use. Adjusted odds ratios (AORs) were reported with 95% confidence intervals (CIs). We tested for multi-collinearity for correlate variables controlled in our analysis. The multicollinearity diagnostics (variance inflation factor) were all ,2, indicating that the assumption of reasonable independence among predictor variables was met. All statistical analyses were conducted using Stata 12.
The response rate was not determined. A total of 1773 surveys were returned, of which 687 (38.7%) were completed online. We removed 521 observations with missing values and our final sample for analysis consisted of 1252 observations, 70.6% of the original sample. Students with missing data were more likely to be from Year 9, be from an 'Other' ethnic background, be eligible for FSM and be lifetime waterpipe, alcohol or drug users. Table 1 presents our sample's characteristics. There were more respondents from Year 7 (24.2%) and Year 9 (29.2%) than other year groups and just over half (51.9%) were female. The vast majority of respondents were of White ethnicity (86.7%) and remainder were of South Asian (8.4%) and other (4.9%) ethnicities. Just under one in five (19.4%) received FSM, our proxy measure for lower socioeconomic status. This is likely to be a representative of the youth population in Stoke-on-Trent based on local census data from January 2013, which showed a White and South Asian ethnicity proportion of 78.9 and 13.5%, respectively, and an eligibility for FSM among 25.5% in this age group (UK Census January 2013, unpublished). Nationally among 0 -24-year-old residents, 79.2% are considered White and 10.2% are considered Asian, 18 which may further add weight to the generalizability of our findings.
Results
Sample characteristics
Prevalence and predictors of lifetime waterpipe, cigarette, alcohol and drug use
The prevalence of lifetime waterpipe, cigarette, alcohol and drug use was 12.0, 22.2, 49.2 and 6.5%, respectively. These are shown in Table 1 alongside their respective prevalence by correlate variables. Table 2 presents our logistic regression results, which generally followed the trends identified in Table 1 .
Lifetime waterpipe smoking prevalence increased with age. Compared with Year 7 students, Year 11 students were significantly more likely to have tried waterpipe (1.7 versus 20.2%, AOR ¼ 2.72, 95% CI: 1.49 -4.98). This pattern was similarly observed for the prevalence of our other three outcome 
Discussion Main findings of this study
This large cross-sectional survey of young people in secondary schools in Stoke-on-Trent identified the prevalence and correlates of four forms of substance use, with a focus on waterpipe smoking. We found that lifetime waterpipe use moderately high at 12%, and was associated with two unique variables that were not associated with the other three forms of substance use. These were male gender and South Asian ethnicity. Furthermore, it highlights the vast difference to correlates of lifetime cigarette smoking, which is another form of tobacco popular among young people. Lifetime cigarette use was correlated with female gender, White ethnicity and FSM eligibility, indicating that existing targeted tobacco control interventions may need to accommodate for the different correlates associated with lifetime waterpipe use. Over half of lifetime waterpipe smokers had tried cigarettes, and this needs further research to determine the potential for causality and inter-changeability of use. Additionally, nearly three-quarters of lifetime waterpipe users had tried alcohol and one in three had tried drugs, identifying that this practice is likely to overlap with other risk-taking behaviours.
What is already known on this topic
Similar previous studies conducted among secondary schools in Stoke-on-Trent show a steadily improving trend in substance use. Compared with 2009, lifetime cigarette use decreased from 36.9 to 22.2%, lifetime alcohol use from 61.0 to 49.2% and lifetime drug use from 10.0 to 6.5%. 19 However, this is the first survey to measure lifetime waterpipe use and unfortunately longitudinal or multiple cross-sectional data are lacking. Based on the measured increase in the number of UK waterpipe premises, 12 it is plausible to suggest that waterpipe prevalence has recently increased while other substances of use have decreased.
To our knowledge, few studies have examined waterpipe prevalence among young people in high-income countries, and no UK studies have examined waterpipe use among young people other than in London. In a highly ethnic area of northwest London, lifetime waterpipe prevalence was 24.0% and was similarly predicted by increasing age, South Asian and Middle Eastern ethnicity, but gender was not a significant predictor. 15 One explanation for this is that our sample of South Asian students was not large enough to allow for accurate gender comparisons across ethnicities, but it adds weight to the growing evidence that young people from ethnic backgrounds are more likely to be waterpipe smokers. 3 In a small study among medical students in London, neither gender, ethnicity nor parental household income were predictors of waterpipe smoking, 14 indicating that popularity may spill into other cultures and across both genders as age increases. Indeed, all UK studies to date, including our findings, show no or little difference in waterpipe prevalence and socioeconomic status. 14, 15 No published studies to date have examined waterpipe smoking among adults in the UK.
There are a few studies from the USA that show that lifetime waterpipe smoking prevalence among young people generally lies around 10-15% 20,21 as our study has also shown. The magnitude of correlation (AOR) between cigarettes and waterpipe use among young people in the USA varied from as low as 2 22 to as high as 11 23 or 16, 20 compared with our AOR of 3. This supports a direct relationship between the two products, despite a variation in association strength. In Canada, among a representative national sample of young people, 6.8% had tried waterpipe and prevalence was significantly higher among those who had tried cigarettes, alcohol and marijuana. 24 One study among Danish youth showed that 60% of boys and 40% of girls had tried waterpipe, and a longitudinal analysis concluded that waterpipe use predicted future regular cigarette use. 25 
What this study adds
This study benefits from a large sample size and gives insight into a smaller UK city where waterpipe smoking is not particularly renowned. Our comparison of correlates between other forms of substance use enables targeted public health interventions to reduce community health inequalities and allows these interventions to be placed in the wider context of substance misuse interventions.
This study strengthens the need for waterpipe to be added to routine, national health surveys among young people in the UK. These surveys should include frequency of use and change in use over time in order to accurately gauge whether most users are intermittent, or whether they fluctuate between episodes of increased use frequency. This will help guide future tobacco control and public health policy. School-based interventions appear to be an appropriate time to offer preventive education, and waterpipe health awareness should be added to cigarette health awareness school curricula if subsequent surveys identify a sustained high popularity. In the UK, waterpipe tobacco smoking is adequately legislated on par with cigarette legislation (e.g. prohibition of underage sales, application of health warning labels, prohibition of smoking inside public buildings, etc.); however, the industry has been shown to be poorly enforced against. 26 Local authorities should ensure their waterpipe premises are under suitable surveillance to deter young people from accessing and affording waterpipe.
Limitations of this study
Our main weakness is information beyond lifetime use, such as frequency of use, age of initiation, attitudes towards waterpipe and factors influencing cessation. However, this was a post hoc analysis and prior to the study we were unaware of the full extent of waterpipe usage in Stoke-on-Trent. An additional weakness is that this study measures self-reported substance use which may underreport prevalence. However, previous studies show low levels of misreporting of tobacco use, verified by cotinine levels. 27 Our sample was nonrandom, which may introduce bias into our estimated prevalence. Finally, we asked about 'shisha' prevalence in our study and did not specify whether the smoked product was tobacco. Indeed, many users may smoke waterpipe with recreational drugs, either mixed with or replacing the waterpipe tobacco.
28,29
Conclusions
Lifetime waterpipe use is moderately high among young people in Stoke-on-Trent, and has distinct correlates compared with other substances of use. It should be placed under close surveillance in future surveys while further research is conducted to estimate its full burden of disease. Meanwhile, waterpipe should be regulated more tightly and appropriately enforced against to prevent increased uptake and to promote cessation.
